In this paper, a Suzuki-type fixed fuzzy point result for fuzzy mappings in complete ordered metric spaces is obtained. As an application, we establish the existence of coincidence fuzzy points and common fixed fuzzy points for a hybrid pair of a single-valued self-mapping and a fuzzy mapping. An example is also provided to support the main result presented herein. MSC: 47H10; 47H04; 47H07
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Definition  ([])
A fuzzy point x α in X is called a fixed fuzzy point of the fuzzy mapping F if x α ⊂ Fx, that is, (Fx)x ≥ α or x ∈ (Fx) α . That is, the fixed degree of x in Fx is at least α. If {x} ⊂ Fx, then x is a fixed point of a fuzzy mapping F.
Let F : X → W α (X) and g : X → X. A fuzzy point x α in X is called a coincidence fuzzy point of the hybrid pair {F, g} if (gx) α ⊂ Fx, that is, (Fx)gx ≥ α or gx ∈ (Fx) α . That is, the fixed degree of gx in Fx is at least α. A fuzzy point x α in X is called a common fixed fuzzy point of the hybrid pair {F, g} if x α = (gx) α ⊂ Fx, that is, x = gx ∈ (Fx) α (the fixed degree of x and gx in Fx is the same and is at least α).
We denote by C α (F, g) and F α (F, g) the set of all coincidence fuzzy points and the set of all common fixed fuzzy points of the hybrid pair {F, g}, respectively.
A hybrid pair {F, g} is called w-fuzzy Let (X, ) be a partially ordered set. Then x, y ∈ X are said to be comparable if x y or y x holds.
Define
An ordered metric space is said to satisfy the order sequential limit property if (u n , z) ∈ ∇ for all n, whenever a sequence u n → z and (u n , u n+ ) ∈ ∇ for all n. A mapping F : X → W α (X) is said to be an ordered fuzzy mapping if the following conditions are satisfied:
The following lemmas are needed in the sequel. On the other hand, the existence of fixed points in ordered metric spaces has been introduced and applied by Ran and Reurings [] . Fixed point theorems in partially ordered metric spaces are hybrid of two fundamental principles: Banach contraction theorem with a contractive condition for comparable elements and a selection of an initial point to generate a monotone sequence. For results concerning fixed points and common fixed points in partially ordered metrics spaces, we refer to [-].
The aim of this paper is to investigate Suzuki-type fixed point results for fuzzy mappings in complete ordered metric spaces. As an application, a coincidence fuzzy point and a http://www.fixedpointtheoryandapplications.com/content/2013/1/9 common fixed fuzzy point of the hybrid pair of a single-valued self-mapping and a fuzzy mapping are obtained. We provide an example to support the result.
Throughout this paper, let σ : [, ) → (, ] be the nonincreasing function defined by
Main results
The following theorem is the main result of the paper and is a generalization of [, Theorem .] for fuzzy mappings in ordered metric spaces.
Theorem  Let (X, d, ) be a complete ordered metric space. If an ordered fuzzy mapping
Then there exists a point x ∈ X such that x α ⊂ Fx provided that X satisfies the order sequential limit property.
Proof Let r  be a real number such that  ≤ r < r  <  and u  ∈ X. Since (Fu  ) α is nonempty and compact, there exists u  ∈ (Fu  ) α such that
By the given assumption, we have (u  , u  ) ∈ ∇. Since (Fu  ) α is nonempty and compact, there exists u  ∈ (Fu  ) α such that
That is,
So, we have
If not, then the above inequality gives
. Continuing this process, we construct a sequence {u n } in X such that u n+ ∈ (Fu n ) α and u n+ ∈ (Fu n+ ) α with
By the given assumption, we have (u n , u n+ ) ∈ ∇ and (u n+ , u n+ ) ∈ ∇. As σ (r) < , so
Therefore,
If not, then by the above inequality, we obtain
a contradiction as r  < . So, we have
Hence, {u n } is a Cauchy sequence in X. Since X is complete, there is some point z ∈ X such that lim n→∞ u n = z. As (u n , u n+ ) ∈ ∇ for all n, then by the assumption, (u n , z) ∈ ∇. Now, we show that for every pair (x, z) ∈ ∇ with x = z, the following inequality holds:
As lim n→∞ u n = z, there exists a positive integer n  ∈ N such that for all n ≥ n  , we have
Now, for all n ≥ n  ,
which on taking limit as n → ∞ gives
Hence, 
Now, a ∈ (Fz) α implies (a, z) ∈ ∇ and a = z. From () we have
Now,
implies that
Hence,
which further implies that
We claim that p α (a, Fa) ≤ d(z, a). If not, then the above inequality becomes
a contradiction, so we deduce that p α (a, Fa) ≤ rd(z, a). From inequality (), we have
Now, when / ≤ r < , we first prove that
for all (x, z) ∈ ∇. If x = z, then () holds trivially. So, assume that x = z. For every n ∈ N , one may find a sequence y n ∈ (Fx) α such that
As y n ∈ (Fx) α , this implies (y n , x) ∈ ∇. Using () we have
This implies that
Hence, for   ≤ r < , we obtain
On taking the limit as n → ∞, we have
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By the given assumption, we have
Thus, for any x = z, () holds true. Put x = u n in the above inequality to obtain
as r < , we get p α (z, Fz) = . Hence by Lemma , z α ⊂ Fz.
Corollary  Let (X, d, ) be a complete ordered metric space. If an ordered fuzzy mapping
for all (x, y) ∈ ∇, where
Corollary  Let (X, d, ) be a complete ordered metric space. If an ordered fuzzy mapping
, r = λ. Then there exists a point x ∈ X such that x α ⊂ Fx provided that X satisfies the order sequential limit property.
An application
Let F : X → W α (X) and g : X → X. A pair {F, g} is said to be an ordered fuzzy hybrid pair if the following conditions are satisfied:
(e) (gx, gy) ∈ ∇ whenever (x, y) ∈ ∇ for all x, y ∈ X. 
Then C α (F, g) = φ provided that X satisfies the order sequential limit property and (F(X)) α ⊆ g(X) for each α. Moreover, F and g have a common fixed fuzzy point if any of the following conditions holds: (f ) F and g are w-fuzzy compatible, lim n→∞ g n x = u and lim n→∞ g n y = v for some
and is a fixed point of g, that is,
(h) g is continuous at x for some x ∈ C α (g, F) and for some u ∈ X such that lim n→∞ g n u = x.
Proof By Lemma , there exists E ⊆ X such that g : E → X is one-to-one and g(E) = g(X).
As g is one-to-one on E, A is well defined. Also,
for all (x, y) ∈ ∇. Therefore,
for all (gx, gy) ∈ ∇. Hence, A satisfies () and all the conditions of Theorem . Using Theorem  with a mapping A, it follows that A has a fixed fuzzy point u ∈ g(E). Now, it is left to prove that F and g have a coincidence fuzzy point. Since A has a fixed fuzzy point u α ⊂ Au, we get u ∈ (Au) α . As (F(X)) α ⊆ g(X), so there exists u  ∈ X such that gu  = u, thus it follows that gu  ∈ (Agu  ) α = (Fu  ) α . This implies that u  ∈ X is a coincidence fuzzy point of F and g. Hence, C α (F, g) = φ. Suppose now that (f ) holds. Then for some x α ∈ C α (F, g), we have lim n→∞ g n x = u, where u ∈ X. Thus (g n- x, u) ∈ ∇. Since g is continuous at u, we have that u is a fixed point of g. As F and g are w-fuzzy compatible, and (
On taking limit as n → ∞, we get p α (gu, Fu) ≤ rp α (gu, Fu) and therefore p α (gu, Fu) = . By Lemma  we obtain gu ∈ (Fu) α . Consequently, u = gu ∈ (Fu) α . Hence, u α is a common fixed fuzzy point of F and g. Suppose now that (g) holds. If for some x α ∈ C α (F, g), g is F-fuzzy weakly commuting and g  x = gx, then gx = g  x ∈ (Fgx) α . Hence, (gx) α is a common fixed fuzzy point of F and g. Suppose now that (h) holds and assume that for some x α ∈ C α (F, g) and for some u ∈ X, lim n→∞ g n u = x and lim n→∞ g n v = y. By the continuity of g at x and y,
we get x = gx ∈ (Fx) α . The result follows. 
